Messenger RNAs coding for receptors and channels in the cerebral cortex of adult and aged rats.
Poly(A)+ mRNAs from the cerebral cortex of aged (24 months) and young adult (3 months) rats were isolated and injected into Xenopus oocytes to express functional neurotransmitter receptors and voltage-operated channels. Electrophysiological recordings of induced membrane currents were used as a measure of the relative amounts of mRNA encoding different receptors and channels, and to study their functional properties. There were no large differences apparent between mRNAs from aged and adult rats, in marked contrast to the dramatic (1000-fold) changes in mRNA expression that occur during embryonic and postnatal development. The membrane currents induced by glutamate or acetylcholine (ACh) application were roughly one third smaller in oocytes injected with mRNA from aged cerebral cortex than in oocytes injected with mRNA from adult cerebral cortex, whereas currents induced by gamma-aminobutyric acid (GABA), kainate or serotonin (5-HT) application, and by activation of voltage-operated Na+ and Ca2+ channels were not significantly different. We did not observe any age-related differences in the properties of the receptors and channels studied.